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| some Data on Allele Diversity
at Orthologous Candidate Genes
in GCP Crops (ADOC project, GCP200€-02)
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Stress response mechanisms

Sugar metabolism / growth regulation

Around 10 Mbp sequences were generated and compared
within and across species. Some new orthologs were identified
by using degenerate primers and reconciliated taxonomic trees

(Nayak et al, 2008), and allelic series derived by specific PCR

(S}, rice (Os). potalo (Sibr),
cassava (Me), bean (Pv) and
chickpea (Ca).

Faced 1o drought problems. they
are supposad (0 have leamed
how 1o use more o less adapled
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expression

Popukation structure of CIP potato CGS.
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collection - X McNady (RR!) 8 Coutors. R
Prépoe (CIRAD,

collection mckided polyplosds)

i (Vacuoiar) invertases, SuSy, SPS
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Six gene families were selected as the initial
subset of target genes. They act at different
levels of the drought stress response.
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This evolution model for Ass gene family 15 based on Salse et al (2008) model of poaceas genome evokition, simphfied in order 1o

1epresent only chromosomal regions harbouring AT genes, n a comparative analysis belwaen rice and sorghum. Orthology relationship
between rice and sorghum was infares] trom phylogenetic and microsyntany analysis (Phiippe et al, in preparalion)

|1 Comparison between whole sequenced genomes allow scme comparison between

orthologs and paralogs within a gene family - Here the Asr (ABA- stress-ripening) family.
Some hypothesis can be proposed, following Salse et al. (2008) model for poaceae
genome evolution, to infer a minimal gene number in the poaceae ancestor (6 for Asr).
Several Asr were lost following whole genome duplication and in the rice lineage
A translocation event disrupted the microsyntheny between rice and sorghum around
Asr1-Asr2 tandem. NB: in agreement with data on Brachypodium and maize (not shown here)

Haplolype networks are constructad for 4 fice suciose synihase genes using NE TWORK v4.5. Each node represants an
haplotype and segments correspond 1o mutations (SNP o Indel). The different colors represent the vanetal groups.

)I Haplotype networks are sometimes influenced by population structure
(An example here for OsSUSY1 and OsSUSY4, where a clear distinction can be made
between japonica and indica accessions, except putative introgressions),
| but the diversity pattern is less clear for some other genes like OsSUSY3.
| Afew non-synonymous changes are highlighted here for OsSUSY2 and OsSUSY4.

(@rawng fiam Camdie Th. 2008}

FromR Heners ana s Nurez CiP (The polato reference

Allelic sequences were generated in reference collections of seven crop species

considered as GCP priorities (around 300 accessions for each crop)

may have shaped the diversity patterns of our target genes .
‘ aiso reflects domestication and selection’s history, to be taken into account

Faced to drought-prone environments in some area, different selection strategies
Population structure

Phylogenelic t1ee of the ERECTA and ERECTA-#ke gene {amily (estabirshed in coklaboraiion
with J. Masle, ANU), showing dwersily levels (Hd. hapiotype diversty and [1: nucleotide
diversity) for several onthologs or paralogs. SHERL diversity 15 much lower Ihan orthologs
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Candidate genes cutliers in rice. based on dala ol the

(OsERL and HvERL) and paralogs (SbER1 and SbERZ)
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ganome level from Caxcedo et al (2007) (111 randomly
chosen STS). Two diversity indces ([ and ) are shown

Diversity level of our iaréet genes differed clearly between the different genes and

gene family members within a crop. and between orthologs when comparing several crops

(here for ERECTA and ERECTA-like genes)
A few outliers were identified, compared to average diversity data. DREB2A presented a
very low diversity in all species, while barley’s vacuolar invertase-related sequences and

potato’s StorSUSY1 presented a very high diversity within the reference coliections analyzed.
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Test for sekection were performed o estimate
whethes the considered genes folloved the model of
neuiral avolution D (Tajkma, 1959) and D* (Fu and
Li's. 1993} are shown here for OsAss). and compared
to randomiy chosen data from Caicedo el al (2007).
edhet for Oryza sativa giobally (up). o for the.
tomperale japonica subgroup (own)

* The haplotype network of OsAt3 in culvated rice
shows 3 much highar diversity in indca Ihan jeponica.
and a very distinct hapiotype (H4) for a few

-9 ) accessions. (Philippe et al, submitled)
FRRT

When computing indices for selective pressure on our data, a few candidate genes were
highlighted (here OsAsr3, suggesting a balanced selection at the species level, and a
directional selection within the tropical japonica group). The haplotype network
of this gene may provide some clues to explain this feature.

Other candidate outliers include HvAsr5, OsSUSY1, MeSUSY3 and PVERECTA (Positive D),

StorAsr1 and SbAsr1 (Negative D)

This study highlights the complexity of evolutionary and diversity patterns of candidate genes within gene families.
Genome evolution as well as population structure and some selection pressure have shaped gene's diversity.
Functional inference based solely on orthology relationship should be therefore considered with caution.
Functional analysis of haplotypes identified in this research work and eco-geographical data are now required in

order to define potential candidate genes and favourable alleles for drought tolerance in GCP crops.
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